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^2^9^^ POLYURETHANE THICKENER WITH ^^^ity or too long a duration for fliU 

l^^Er' CONCENTRATES. AOUFOfTC «*"en febrics r to cause "haloing" fdiffbslon of 

artide-ItfecommonpracticeinttS^afcLfS r^""* ^^If '"■«'«»«'«">ed defKaenciM of ta?^ 

pastes to first prepare a concentrate of the ttdcE u"?? "«"ly ^aMzes the Idea? rS 

taiown m the art as a "clear concentrate" Gew^ a 5?"" f°r»M°keners jn dye print paste fomdaS h 

clear concentrate is an aqueous mi^turj uch « a 20 specification the terins "dye" Md <Ct!K 

pcBion or solutioij containing a high conc^^^^^ used interchangeably to mean any coloS mate^ 

Kj^^r* f'??' Qf about 20-50% brShf T """^ °' synthetic SofbS 

^S.^fCW'^ ''^"'^"''" « high co^- ^" ""I*. ""P^*- the invention is a d^^„2 

trauon form highly viscous mixtures which cannot trate- composition for use in dve nastet 

eas. y handled, the next step is to di^utelbe 25 °' about 20.50% by wShf of^^o^^^"! " 

cat*. Hkk*«;Z cps. A common press- '"^ckenere a nomonic polyurethane and a fiiirfo/>to«* t 

It will be evident from the foregofag thrtKS k^Z^^f^u'!- °^ ^ thickeners. Such ml 

to the composition becomes urnnaLgeabk k teS u^oST' "^Sf P™Wems in fl^ 

mmbflity and rheological properties. AccordinllTM Si ener <LZLv Poly"«thane.based thicl^ 

controllable viscosity, i.e;, the viscositv t^Kt^i • 7 viscosity, leadmg to more easily formulat^yi «rJ«* 

predictably upon the addition or sultoction of^ sJSl" T neutralization or preswdli„7 

A wide variety of thickeners are known Ti^n Z?^^ compositions can exist 

certam polyclectrolyte resin* carboxyvinyl polym^« tao^hi^ ^P^^ « contrast «^h 

have deficiencies. These indude undue seSv^^ o^^^^ ? V'""" """^ntnites of the invention mav conf^^' 

—BBSS 
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centrales. As a further consequence, clear concentrate.! n.^ i u * 

contaming the thickener, c?the in^ention^TK lo^^ ^^*^ «'""de the fol- 

recUy blended with dyestuffs (such as presscake dtoer Tl^ 

sioM) and water to form color concen^tes withS^ f^^^r of reactante (a) and (e), wherein 

need to form cut clear compositions. '"°«">e (a) contoms at least three hydroxyleronps: 

Still further, the polyurethane-based thickener con, m ^^'^"P" P"^^ts of reactants (a), (c) and (d); 

positions may be used in the liqmd state, thereby a^. ivi r!!^!*'" ^"^""^ '^^ctants (a), (b), (d) and (f); 

mg the problems of dispenring in water certain Sy I ""^ of reactants (a), (b), (e) and (f); 

hygroscopic thickener, such as carbo^yl vmJS JiS^n''i:?^H'*'.''^J''"^^ <^> 
mers. Fibrous materials treated with dye print « 10 vil-^^l^ ^""^^"^ of reactants (b). (e) and (f); 

contaming the thickeners of the inventfon eri^W ^ ° ^i^^'l (c) and (e); 

bnght. clear color without miduly stiffening the fabric The'r^u P'^""'*,,''' (d) and (f). 

or impregnating the fabric to such depth as to appeL^ stofchir^ normally employed in substantially 

the reverse side. FF=«on stoicmometnc proportions, that is, the ratio of totd 

Advantageously, while dye print naste. «»nt.!n:n„ IS P^"'^*'*'"* «f active hydrogen containing reactants to 

Ae thickeners pr<i:yidealev^^?XoTefS^^^^ ^^S^eTrurVVr V"^ ^^^^^^ 
good cover, the viscosity decreases sufiiciently under hvd™^.!;^; -^ »o»oft»ctional active 

the mcreased shear accompanying screen printi^ or n^3^ contaning compound may be used to elimi- 
other fonn of appHcation. » dul the pas?™^ Z ^S^fu^^'^''^'"^'^^^''^^'^^^ 
easily admixed and passed through a screen or oSier 20 ^8 '^""'y from this source. Greater excesses, particn- 
wise applied. Thereafter, the visJLdty fe^e^ K^?^^^ ''^'^^^! «ay be Ld to 

dnpping and smearing are avoided. Pastes inToreom m^!^ th«=kenmg efficiency. A slight excess of a 
mg the thickeners are usually simplHSirC s^S^'""? '? """^^ ^ «^ ^her^ 

sions. Emulsion-forming hydr^bon Jv^u ^^n^ cSinT^H i^^"^ Mn^phobe. to ensure 
required. 25 '=aPP";8 of alj available active hydrogen fimctionality 

The hydrophobic branching groups of the oolvure. . ^°"ot^<^OBal active hydrogen compound" is 

thane component are believed%ipoS^ble. in c oo^^ S it" '"'^'^ """^ °« gn,up 

tion with the cothickening surfacLt. for the reS Sntor^ TJ'* w^'"'"^ 
able improvement in viscosity control and dye binding SoZf Z.^"f ^''"'f ? 
properties provided by the thickener compMMoM ^° 'CP'<=««»t. being subs^^ 

Thus, water soluble or water-insoluble d^s^S Sroxt cZTT "'"POunds include monohy- 
m pastes thickened by the polyureth^iewS «?»P°"n''s such as alcohols, alcohol etiiers and 

compositions of the invention L far m^ 3^ "nvT"*^ Polyfunctional compomKl^ 

leachmg out during wash cycles of fibror^fclS iW^ *p ^^'^T'^ »"onofm.cti^ to 

prmted witii the pastes. TTien^fulness of fte mSS " ZZ^Z"" ^"^"^ ^^o^Bh 

compositions of the mvention in dye pastes o^ZZ^ tt^r*^!^ T^'?^°"^'^''°'''y'»°»oft»«=tionS 
water soluble dyestuffs, such as add o^ti^c d^* url ^'^^*'^ the resulting 

has special significance because of an increasing shift to comrSX* fl.'^T'" *° ^^^^^^ ^ 

the continuous dye printing of tufted can,ets. ^ Hf^'uiTe^'^cofi'" 

THE POLYURETHANE THICKE>fERS PoJyelher polyol reactant (a) is an adduce of an 

The polyurethane tiiickeners of the invention have at STX^ " J^lyM"*^ °' polyhydric 

east thn« low molecular weight hydrophobic b^ch- Sch aiduS Lrf ^'^^^J' prepolymer of 

mg groups. Many of the polymers also contain one or « ta^n/f!fu "'fT" P«"yfe<»yanate. or a mix- 

more internal hydrophobic groups. The hydro^obi^ -""f** Prepolymers. Reactant 

groups together contain a total of at least aS SSn reaps") th^S ':°?'P°™d. meaning it reacts with 
atoms and are linked through hydrophilic (waterwlu- 7 fi'°chonal groups of the reaction 

bte) groups containmg pol^tiJr se^ents « S Lnlovlf .T'*"** ^"^"^ <^>- ^'^^^ O -"ay be 
about 1500, preferably at least aboursooo, molS ,n iTk S^l. /T"^'*' feocyanate functionality or to 
weight each so that the polymers readily solubSS^ iuKfr™"?? 'f^"" "'•'"nedia^i. Re- 
water, eitiier by self-solubilization or through intaac" ^^^Z^^ P^'y^y^ric alcohol or polyhydric 
tion with a solubilizing agent such as sTwatf r ^ °' type as used to form the^ 

alcohol or the surfacLt^otlJicrenr X ^olS S^etiL' '""""^k' ^"l P"'^''^'*"'' alcoSo^^l^o-' 
weight of the polyurethanes is of the order of X^w « hoi ethers may be aliphatic, cycloaliphatic or aromitffc 
10^ to 400.000 preferably about 18.0(^ to 3?i.SS mL7^lrrtrf^'"t'^''"^°''^'''^ 

The polymers are prepared in non-aqneous med^n a S/f Polyisocyanates 
known manner and are the reaction products oflLmi^ Z^f^ triisocyamites, isocyankte-te^ 

combinations of the foUowing react^^: (a) at le2^„^ ^ °^ ""^^ polyhydric alcohols and or- 

water wluble polyether polyol; (b) at leak onrwatw m m^, J °' T"°*'y«»'««», as weU as isocyamite-t^J. 
insoluble organic dusocyanate; (c) at l^one wa « ^a^^ 1^^^^^^'''' ''^ P^^y^^^V^^'' ^ii>^r ^y^t^d 
insoluble organic polyisocyan^e contiS „g t^r^or V^y,t ""T'^*""*^- "'^'^^ 

r.f„ir'""? ^''> ^ MropToWc in Ae ^"P' 1*^ polyurethanes occur 

organic monoftmctional active hydroeen comnounH ^ "•«. residues of reactants (b) and (d) and may also 

(e) at least one hydrophobic orgaik monoS^^Z^^ « °''^.'"l*"«^"lueofreactants(e) or (0 if preset Se 
and (0 at least one polyhydric alcihoTo" mS ^^'^'^^ Mrophobes are the re^SfTSe 

^^«.hol ether, contain.g three or more^S"^ - otocy^^^^^ 

such compounds. resiaues of 
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By appropriate selection of reactants and reaction polyisocyanate having at least three isocyanate groups, 
conditions, including proportions and molecular and mixtures thereof; (u) a difimctional reactant se- 
weights of reactants, a variety of polymeric products lected from an organic diol, an organic diisocyanate, 
may be obtained. The products exhibit good thickening and mixtures thereof; (iii) a monofunctional hydroAyl or 
properties due to the presence and distribution therein 3 amino compound in an amount suflicient to cap any 
of hydrophilic polyether groups (residues of the polyol unreacted isocyanate remaining from the reaction of 
reactant) and hydrophobic groups (residues of hydroxy reactants (i) and (ii) and to prevent gelation of the reac- 
compounds, amines and/or isocyanates). In this specifi- tion mixture; and optionally, (iv) a hydrophobic organic 
cation the term "hydrophobe" includes not only the monoisocyanate to cap hydroxyl groups remaining 
hydrocarbon residues of hydroxyl, amino or isocyanate 10 from the reaction of reactants (i) and (ii); wherein at 
reactants but also the combmation of such residues with least one of the polyol and diol contains at least one 
next adjacent urethane and other groups remaining in water soluble polyether segment of at least 1 500 molec- 
the structure after reaction. The term "hydrophobe" or ular weight, wherein the total carbon content of all 
like term therefore is used herein to mean all those hydrophobic groups is at least 20 and the average mo- 
portions or segments of the polymeric reaction products 15 lecular weight of the polyurethane product is about 
which contribute to water insolubility. All portions or 10,000-400,000. 

segments other than the residues of the polyether polyol As a general rule, the polyether segments of the poly- 
reactants therefore are hydrophobic urethane thickeners have molecular weights of at least 

Those urethane polymers based upon reaction of a 1500 (preferably 3000-20,000) and the polymers con- 
polyhydric compound such as trimethylolpropane, pen- 20 tarn, on the average, at least three branching hydropho- 
taerythritol, dipentaerythritol or a triisocyanate with a bic groups and at least two water soluble polyether 
monofunctional capping compound such as monoisocy- segments linking the hydrophobes. The sum of the car- 
anate or monohydroxy compound, have readily identi- bon atoms in the hydrophobic groups is at least 20, 
fiable structures. These may be visualized as hydropho- preferably at least 30, and the total molecular weight of 
bic nuclei from which radiate hydrophilic polyether 25 the polymers is about 10,000-400,000, preferably 
segments which are partially or fully capped (termi- 13,000-350,000. The optimum polyether content will 
nated) with hydrophobic groups. The resulting depend, of course, oh the bulk and distribution of the 
branches may have the same or different chain length hydrophobic groups in the polymer. Whereas a total 
and may contain hydrophobic segments alternating polyether molecular weight of 4000-5000 may be suit- 
with hydrophilic portions. Reaction products (I) and 30 able when the polymer contains small external and in- 
(II) of the foregohig list have s\ich configurations. temal hydrophobes, a substantial increase in the poly- 

However, most of the urethane polymers arc com- ether content may be required when heavier and/or 
plcx mixtures of Unear, branched and sub-branched more extensively branched hydrophobic groups are to 
products which form networks of hydrophobes and be built into the polymer, such as long chain fatty poly- . 
hydrophobic segments interspersed with hydrophilic 35 ols or amines. About 200 carbon atoms in the hydropho-- 
segments. The products result from the multitude of bic portion is the practical upper limit although it will 
different interactions which may take place between the be understood that it is a relative matter since the pro-' 
several different polyfunctional reactants used to form portion of polyether may be increased to offset in- 
them. The essential reactants are a polyfunctional com- creased hydrophobicity. 

pound containing at least three hydroxyl or isocyanate 40 The reactants (a) used to form the polyurethanes of 
groups, a difunctional compound reactive with the the invention are water soluble polyether polyols. Typi- 
polyfunctional compound, and a monofunctional cap- cally, these are adducts of an aliphatic, cycloaliphatic or 
ping reactant such as a monohydroxy or monoammo aromatic polyhydroxy compound such as a polyhydric 
compound. The reactants may each be present smgly or alcohol or polyhydric alcohol ether and an alkylene 
in mixtures of two or more. The di-functional com- 45 oxide such as ethylene oxide or propylene oxide, or they 
pound is a diisocyanate (for reaction with the triol or may be hydroxyl-terminated prepolymers of such ad- 
higher polyol) or a diol (for reaction with the triisocya- ducts and an organic polyisocyanate. The adducts or 
nate) and can also be present singly or m mixtures of prepolymers may be mixtures of two or more of such 
two or more. The monohydroxy or monoammo com- adducts or prepolymers, and mixtures of such adducts 
pound, or mixture thereof, is added to the reaction mix- 50 with prepolymers may also be used. The polyhydric 
ture to cap isocyanate of the triisocyanate not reacted alcohols include not only the simple glycols such as 
with the diol, thereby providing terminal hydrophobes ethylene glycol and propylene glycol but also hydVoxy 
and preventing gelation. A monoisocyanate may be compounds containing three or more hydroxyl groups, 
added to the reaction mixture if some of the polyol such as trimethylol propane, pentaerythritol, glycerol, 
(diol, triol or higher polyol) remains unreacted or if it is 55 erythritol. sorbitol, mannitol, and the like. The poly- 
desired to cap all hydroxyl groups. Capping or hydro- hydric alcohol ethers usually are adducts of polyhydric 
lyzing of all isocyanate, although not absolutely neces- alcohols and alkylene oxides but in some cases are pres- 
sary, is preferred to avoid toxicity in the polymeric ent as byproducts with other polyhydroxy compounds, 
product. Generally, no more than about 25% of the For example, pentaerythritol as ordinarily prepared 
hydroxyl should remain uncapped since the hydroxyl 60 contains about 15% of the ether, dipentaerythritol. 
increases the water solubility and reduces thickening Typical of cycloaliphatic polyhydric compounds are 
efficiency. Of course, if the product contains a rela- cycIopentandioM,2. l,4.cyclohexandiol, hexahydrox- 
tively high proportion of hydrophobic residues, a ycyclohexane, and the like. The polyhydroxy corn- 
greater amount of uncapped hydroxyl can be tolerated. pounds also include aromatic compounds such as di- 

More particularly, these complex polyurethane com- 65 and trihydroxy benzene and the like, 
positions may be described as the reaction products of: A convenient source of the hydrophilic polyether 
(i) a polyfunctional reactant selected from an organic polyol adducts is a polyalkylene glycol (also known as 
polyol having at least three hydroxyl groups, an organic a polyoxyalkylene diol) such as polyethylene glycol, 
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.^hexamethylene diisoc^„a,e ("HDI'') """''''"'V' «hers of ethylene Xj^idT?''',^^ 

2A4-trimethyl.l.6^isocyanatohe,ane of diethylene glycol- alkSTnd^l^, f "^u"" 

.IWecamethylene diis<^ya„ate «'«>hok such as strajht or SSrS^ ?° f^^f 

1.4-cycIohexylene diisocyanate „ /ethylene oxide and^kyl S^thv ''^ 

M-^ethylenebisO-socyanatocycIohexane) " laury. aSl t^Se^T ""•^^ 

2.6. and 2,4-toIylene diisocj^te CTDr"^ C,S ^oZ^^f* '?'^"''"« ""^'"es thereof, such M 

xylene diisocyanate ^ ' 30 "''™« aiconol mixtures known as "Alfol" 

mmMmmm 
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SURFACTANT COXmCKENERS f?^'»''«^°°P«di«tsoffeitacidsanddei«uiedDn) 
ult '^t^? "^^"^ *e thickening caoa- S;J"T11f''''*^y^«'«»^™'' trtoethyCS 

tahtles of the polyurethane thickeners marbenSv !" '*°«»'«». imidazolines, cetyl nvSZ 

compahMe mixtures thereof, Nonionics are orefemrf ^"Jytaethylene pyridinium acetate, laurvlureaethv 
Suitable nonionic surfactants in6^"!S^t ^ofafe of dimethyl mESo 

ypolyethoxyethanols having aSkT^t^^^S^Tul ""^ """densate, of halohydrin, fnd ^f^ 

«nS rtfiT?°^ , ^?«^«°y'P''«oxypolyethoxyeUiands. kI^'^^ """^n'"" <*toride, stearyl dhnethX 

and fte like; polyethoxyethanol derivatives ofnShv Mmonium chloride, n-alkvl dimethv5^«,„i 

S ^ •ftylenc on* condomU! of iom° ' ■ "graltan of «ad dye jrinl o^ 

mwmmMmm 

Si ^ ' ^^^y^' and octadecyl, and 55 """"^'y '"^"'"i"^^ PH of about 2-6. ' 

Cationic surfactants include stearamidnn,. , VISCOSITY ENHANCEMENT 
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The product is similar to the product of Example 36 
hereafter. 

Nonionic cothiclcener A is Triton X-102 surfactant. 
Rohm and Haas Company, Philaddphia. Anionic co- 
thickener B is sodium lauryl sulfate. s 

It will be noted that the viscosity passes through a 
maximum as a function of cothickener concentration, 
and that the maxima occur at relatively low cothickener 
concentration. This pennits high thickening efficiency 
and economical thickening since relatively low levels of lo 
the thickener system are effective. 





Anionic 

"Vtsco- 


Polyarethane 

Nonionic Co- 

* Viscosity 

Cothicke- 

sity 


Thickener, % 

thickener A« % 

ner B, % 

(cps) 

15 

1.5 


too 


100 



.05 

300 

.0335 

19/X)0 



.10 

JOO 

.067 

njxxi 



.50 

13,300 

.135 

31,600 



LO 

54,500 

.27 

14,700 

20 


1.5 

100.000 

.54 

3,000 


2.0 

45,150 

.81 

350 



2.3 

31,200 

1.08 

150 



3.0 

12,000 

1.62 

450 



4.0 

1,700 

2.16 

500 


'Broakfleld. No. 4 spindle. 6 tpm^ 
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The enhancement of viscosity afforded by the surfac- 
tant cothickeners in aqueous solution is further illus- 
trated by the following data wherein the polyurethane 
thickeners are those of the Examples below. Viscosity 
measurement was by Brookfield viscometer. No. 4 spin- 
dle, 6 rpm. 
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Polyurethane 





Thickener 


Nonionic Co- 

Viscosity 

35 

Ex. No. 

% 

thickener A. % 

(cps) 


28 

1.0 


I4,3X 



1.0 

a3 

46.100 


29 

1.5 


200 



1.5 

1.0 

> 100.000 

40 

30 

1.5 


2,600 


1.5 

0.5 

> 100,000 


47 

1.0 


7,100 



1.0 

ai 

12,8W 


48 

LO 


4,7X 



LO 

a3 

22,200 


49 

LO 


19.400 

45 


LO 

0.5 

77.0X 


NON-AQUEOUS DILUENT 

In order to control the viscosity of the clear concen- 50 
trates while maintaining a high polyurethane thickener 
concentration, a non-aqucous organic diluent b present 
in the clear concentrate. Any diluent which is inert to 
the other ingredients of the clear concentrate and the 
dyestufT in the final pastes, can be used. Generally, such 55 
diluents are water-soluble polar liquids which are 
known solvents or solubilizers for urethane polymers. 
These include monohydroxy lower alcohols, such as 
methyl, ethyl and propyl (n, iso)alcohol; glycols, such 
as ethylene glycol, diethylene glycol, triethylene gly- 60 
col, tetraethylene glycol, propylene glycol, dipropylene 
glycol, and the like; ethers such as diethylene glycol 
diethyl ether, dimethoxy tetraglycol, and the like; alco- 
hol ethers, such as ethylene glycol monomethyl ether, 
ethylene glycol monoethyl ether, ethylene glycol 65 
monobutyl ether, diethylene glycol monomethyl ether, 
diethylene glycol monoethyl ether, diethylene glycol 
monoethyl ether, diethylene glycol monobutyl ether, 


and the like; esters such as ethylene glycol monomethyl 
ether acetate, diethylene glycol monoethyl ether ace- 
tate, and the lik^ ketones such as acetone, di-acetone 
alcohol, acetonyl acetone, and the like; and any mix- 
tures of any of the foregoing compounds or homologs 
thereof. Of the foregoing, the water-soluble alcohols 
are preferred. 

PREPARATION AND USE OF COMPOSITIONS 

Thickeners for print pastes are conventionally pre- 
pared as high concentrate stock solutions for ease of 
admixture with other ingredients in forming a print 
paste. However, in contrast with thickeners which are 
supplied as powders or emulsions and which require 
neutralization or preswelling and subsequent further 
dilution, the polyurethane/snrfactant thickener compo- 
sition of the present invention requires only a single 
mixing step. Accordingly, clear concentrates are ob- 
tained by admixing the polyurethane thickener, the 
surfactant cothickener and organic diluent in amounts 
effective to obtain about 5-50% by weight of polyure^ 
thane thickener and a polyurethane to surfactant weight 
ratio of about 1:0.01 to about 1:10. If it is desired to add 
water, the water is preferably added last in order to 
avoid premature thickening. In such manner, clear con- 
centrates are easily obtained having low, manageable 
viscosity (about 500-100,000 cps) but high polyurethane 
thickener concentration so that the final concentration 
of polyurethane thickener in color concentrates and 
print pastes made therefrom will be low (of the order of 
about 1-2% in the case of color concentrates and about 
0.1-5%, preferably about 3%, in the case of the print 
pastes). The substantial enhancement of thickening effi- 
ciency resulting from the use of the surfactant with the 
polyurethane thus provides a convenient manner of 
obtaining optimum balance of viscosity control and 
thickener concentration at each step of formulation. 

In the next formulation step, a dyestuff dispersion 
(about 30-60% solids, preferably about 50%) is ad- 
mixed with the clear concentrate and water to provide 
a "color concentrate" containing about 0.1-20%, pref- 
erably 1-10%, by weight of the clear concentrate and 
about 0.1-20% by weight of the dyestuff, the balance 
being water. The proportions will vary according to the 
viscosity desired in the color concentrate, which may 
range from about 1000 to about 8000 cps, preferably 
about 5000 cps, and will also depend upon the amount 
of dyestuff desired in the concentrate. 

In the final formulating step, a binder is added to the 
color concentrate, if the color concentrate contains a 
pigment, and the concentrate is diluted to an extent 
providing a desired increase in viscosity for good print- 
ability. Alternatively, portions of the color concentrate 
and the clear concentrate, in proportions of about 
0,1-20% by weight of each, may be blended along with 
the binder and water, to obtain the print paste. The 
resultant print paste if it contains a pigment should have 
a viscosity of from about 1000 to about 50,000 cps, 
preferably about 10,000-40,000 cps. When the coloring 
material is a dyestuff other than a pigment, a binder 
dispersion is not required and the final viscosity will be 
lower, of the order of about 500-20,000 cps, preferably 
about 10,000 cps. 

Binders are common ingredients of pigment pastes. 
Preferably, these are latices containing about 40-60% 
by weight of acrylic or methacrylic acid ester polymers 
which coalesce when deposited from the dispersions. 
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iS^r'^ff '^^ *«ch are made 

mf^rii? "vl''^ subsequent treatment, and ruinous 
mtenals which are soluble in organic solvents «md 
emdsify m water. The resin content of the binder ^ 

^^fw^l '^1^ ?" *^ of pigment and Z 

type of bmder and pigment. The faregota^ and oth*r 
«P^ of pigment pastes are further described i^^ e 
^»^A ^'V^' « U Pat- Nos. 2.275.991 

i"^''^'- ^«'"««' *e print pMtesS 
also conlam other conventional w,^-^ 
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^^^^b^ 7-Dipentaerythritol-ethyIene oxide 
adduct capped with octadecyl isocyanate 

A dipentaerythritol-ethylene oxide adduct of 18 1 
hydroxy] number (3100 equivalent weight) was heat^ 
^In- i^^™ '° '^"""^e water. Utilizing 

reacted wth 7.06 g. of octadecy isocyanate. wovidinff 


dispemnts, buffering agents, coupl^ and the l^e. ^^^^T^ * ^ ^^'^ ^^y«* Th<^ polymeric 

desjred. OAer thickenei. may aJ^o be utiHz^ Song foSni^"" '^"^ ' ""^^^ *° ^^^^^ 

with the po yurethane thickener and snrfactant^2 f^Lt ^^^^ P'^duct forms a 

enen If desired, such as carboxy vinyl pol^eiT t^eo^thV '^^^^ ^he struc! 

The print pastes are applied m any suitable manner I5 ^nn?n Product indicated by the formula below in 


^rn f penteration tolhe back of 

ties, soft-hand and little or no crocking. The print o^te^i 

S^s mil ^"""^ ^^^"'^^ thereof, and the fibrous mate- 
mis may take various fonns, including wovens and 
non^ovens,inac^^ 

oTer^Se^ifS. "^^^^ 
EXAMPLES 1-14: REACTION PRODUCT I 

adduct capped with octadecyl isocyanate 

l^^^^^ ""^'^^ ^0 S- trimethylolpro- 

pane-ethylene oxide adduct with a hydroxyl number of 

^ f' Tu*^^ g. of toluene 

* ^k'^^'i^ azeotropic distillation. Then 0.07 g of ^5 

^iNCO/OH=: I.O) was added. After 4 days at 60' C th** 
samp e was dried in a slab mold. A 3 % aqueous 

by the addition of methanol. The structure of this pS^ 

?aW? 1? r ''^^ ^^'^^ ^ conjuSS 
Table 1 which also lists similar oolvnierie mr.H^*. 

preparedmessentiallythesaT^SS^^^ 
l^product, with the major variations as indSt^TS 

- TABLE 1 


«fti««^« *. ^ wiuL:n aiso snows similar 

polymery prepared m essentially the same mamier as 

lent? NCO/OH proportions in eql^ 

-„ - TABLE 2 

O H 

O^CH2-C(CH20-(CH2CH20),-C-N-R}3j2 

Ex.Na R V Equivalents 
— X NCO/OH 


9 
10 
II 
12 
13 
U 


n-Ci8H37 
n-CigH37 

n-Ci8H37 
n-Ci2H25 
n-CigH37 

n-Ci8H37 


70 
27 
44 
44 
167 
167 
J67 
167 


1.06/1 

0.89/1 

0.81/1 

0.49/1 

0.9/1 

0.9/1 

1.25/1 

1.25/1 


p H 

CH3CH2-qCH20-(CH2CH20),-LN-R]3 
Ex. No. R „ Equivalents 


n-Ci8H37 
n-Cl2H25 

n-Ci2H25 
n-Cj2H23 
_n-CieH37 


EXAMPLES 15-27: REACTION PRODUCT O 
EXAMPLE 15-Triisocyanate coupled with 
ethoxylated dodecanol and methoxy 
capped-polyethylene glycol 

^PPe^POjyethyJeneT^'ioV^xli^^^^ 
80 & of toluene and 0.08 g. of dibutyltin dflaurate v^re 
t^^J^'^'r After cooling ^w Z , 

mers. The structures of these and other polymers orL 
pared m essentially the same manner, are giVeSwt 
^ conjunction with Table .3. ^ ^" 


102 
132 
142 
73 
73 
132 


U7/1 

1.2/1 

1.2/1 

0.9/1 

I.l/I 

\a/\ 


Ex. 

Na R 


O H 

[R(R')(R")=0-(CH2CH2-0)j^LiLr"' 


15 n-CuH23 

16 

17 

18 tK)ctyl 


CHj 


n-Ci2H25 


n-Cl2H23 

t-octyl tKXtyl 


C30' 
C20' 
C20 
C20 


162 
162 
55 
166 


113 
113 
55 
166 


162 3 

162 3 

55 3 

166 3 


Ex. 

No. R 


phenyl 
19 n-Ci2H25 
20 

21 n.Ci2H25 

22 n-Ci4Ha9 

23 n-Ci2H23 

24 t-octyJ 
phenyl 

25 nonyi- 
phenyl 

26 nonyl- 
pheny] 

27 Cij-phenyl 
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TABLE 3-continued 
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O H 

(R(RW)=0-(CHK:H:-0)-^-^r." 


phenyl 

CH3 

n.C8Hi7 

n-Ci2H23 

CHj 

CHj 

CH3 


Cl2- 
phenyl 


phenyl 
n-Ci2H25 


n-Cl4H29 

n-Ci2H25 

n-octyl 

phenyl 

CHa, nonyl 

phenyl 

(1:1) 

CH3, nonyl 

phenyl 

(1:1) 

Ci2-phenyl 


J residue of "Mondur CB-75" (ritaocyanatc 
residue rrf "Desmodur triisocyanaie 


R'" 

X 

x' 

x" 

C20 

162 

0 

162 

C20 

162 

0 

162 

C20 

162 

0 

162 

Cjo 

166 

113 

166 

Cjo 

162 

0 

162 

C20 

144 

120 

144 

C20 

152 

120 

152/ 




120 

C30 

152 

120 

152/ 




120 

C20 

135 

135 

135 
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EXAMPLES 28-77: COMPLEX POLYMERS 

r.!!^JVi°']''\t^'''7\'^^ P'^*'"^*^ ^ difunctional 
reactant (polyethcr diol or diisocyanatc) in a reaction 
mmme with a trifunctional reactant (or higher func- 
tionahty) such as a triisocyanate or trihydroxy com- 


25 


„ n,^^^y^yaiiaw ui iFuiyaroxy com- 
pound, respectively, leads to complex branching in the oXi' S was anea Oy azeotropic distillation. At 
product and^a variety of polymeric products the iden- 30 ^ ' ^-^ g- of dibutyltin diiaurate and 5.2 g. of TDI 
... „ , determined. How- temperature was maintained at 80* 


• T . , ' ^* FV'iyiiicnu proaucis me iden- 

tity of which cannot adequately be determined. How- 
ever, the polymeric reaction product mixtures contain 
the requisite proportions of hydrophobic and hydro- 
philic materials for good thickening properties and 
therefore are useful products. 

Table 4 below summarized many of the possible com- 
binations of reactants which provide polymeric reaction 
products of this class, and the proportions in equivalents 
of reactants effective for such reactions. The subsequent 
Examples and Tables illustrate the products more par- 
ticularly. The identification of the reactants coire- 
sponds to the identification set forth above under **The 
Polyurethane Thickeners". 


EXAMPLES 28-39: REACTANT PRODUCT lU 

EXAMPLE 28 
A mixture of 1.62 g. of octadecanol, 0.25 g. of dipen- 
Whntol and 183 g. of PEG-6000 (eq, wt 3800) in 
«n? n ""a o azeotropic distiMation. At 


TABLE 4 


_ ^ — -«">/x,*«M,Luc wa» mainiameo at 80 

C. for 4 hours. Additional 1.62 g. of octadecanol was 
then mtroduced and the temperature was kept at 80" C 
for another hour. The mixture was poured out to ai^ 

ity of 14,3(K) cps. The viscosity increased to 46,100 cps 
upon the addition of 0.3% Triton X-102 nonionic sur- 
factant. 

40 * '^^^.^^ 29-Polybranched polymers from a 
tnmethylolpropaneethylene oxide adduct, TDI, PEG 
and octadecanol 

oxide adduct of hydroxyl number 18.2 (3100 equivalent 
wt.), 240 g. of PEG (6000 molecular wt.) and 5 4 r of 
octadecanol was dried by azeotropic distillation of a 
solution m 539 g. of toluene. The mixture was cooled to 


Reaction 
Product 
Class 

Ex. Nos. 

(0 
Polyol 

III 

28-39 

1.0 

IV 

40-46 

1.0 

V 

47-62 


VI 

63-67 

1.0 

VII 

68-73 


VIII 

74-77 

O.J- 


REACTANT PROPORTrnNTS - EQUIVAr.FM Tg 
(a) 


Polyethei 
Diol 


(d) 
Mono-ol 


(c) 
Tri-NCO 


(b) 
Di-NCO 


2-5 


1-3 


2-7 


1.0 


1-2.5 or 
excess 


1-2.5 or 
excess 


(e) 

Mono-NCO 


(d) 

Mono-Amine 


1.0 


0.1- 
0.5 


1.2 


2.1-1.1 
or excess 


75-100% 
of OH 
or excess 
1-3 


75-100% 
of OH or 
excess 
0.1-0.6 


75-100% 
of OH or 


75-100% 
otOH or 
excess 


75-100% 
of OH or 

excess 
75-100% 
of OH or 

excess 
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M^re added and the temperature was raised to 70^ C 
T^ee hours later, 4.1 g. of octadecanol was aSi and 
the temperatoe was raised to 80' C. After 3 hou« atTo' 
IT*'"^ P^»^ed into a slab mold 

and the toluene removed by evaporation. A 1 5% aT^ 

zoo CIS. The viscosity increased to over 100000 cna 
upon the addition of Triton X.102 noniodc SSJt^t 

* ^^u^^'f^ ^^^^^y^'^^^^ed polymer from 
tnmethylolpropane, TDI, PEG aid 

K T^"*^' of Example 29 was followed, but 0.9 
g. of TMP was substituted for the trimethvlol! 
propaneethylene oxide adduct of Example TT\ 5% i. 
aqueous mixture of the product h^S of 26m 

addition of 0,5% of Triton X.102 nonlonic'^a^ 
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Ex. 
No. 


Triol 


18 

TABLE 5.continued 


38 


39 


TMP.EO57 
(1.0) 

TMP.E027 

TMP (1.0) 


Diol (eg.) 


PEG.6000 

(4.(0 
PEG-6000 

(4.0) 
PEG.6000 

(4.0) 


Mono-OH 
Aic6hor(eq.) 


Diisocyanate 
(Eg.) 


10 


t^rtyjphenol CijH22(7.5) 
(2.5) 

Ci8H37,EOj25 C]«H22(7.5) 

C||H37.EOi2S C13H22 (6,5) 


EXAMPLES 4046; REACTION PRODUCT IV 
f^^^.^, ^,^\y^^^^^ polymers from PEG. a 
trimethylolpropane^thylene oxide adduct/octadecyl 
isocyanate and a diisocyanate 

EXAMPLE 40 
weignt; and 400 g. of toluene was dried by azeotronin 

wastaed by azeotropicdistillation. At60' C. Jl I^Tf 2mX^ «mxture of the product has a vis- 

tolylene dmocyanate was added. After 3 torn af W ^ othL^T T' ^-^^ * '^^'^^ forgoing 

— ^ TABLE 6 


m^t^^^ 31^Triol.PEO adducts reacted with 
monohydnc alcohol and diisocyanate. and^JeS^ 5th 
monohydric alcohol 

of "Hnracol" TP-1540 (triol 


Ex. 

No. Triol (eg.) 


40 TMP.EO75(L0) 

. 41 TMP.EO73(1.0) 

42 TMP.EO73(l.0) 

43 TMP.EOi,7(|.0) 

44 TMP.EOii7(I.0) 

45 TMP.EOu2(1.0) 

46 TMP.EOu?fl.O) 


Piol (eg.) 


Diisocya- 
nate 


friiLl I I ""^ subsequent Examples "TMF' is 
tnmethylolpropane, "EC" is ethylene oxide and^PO" 

TABLES 


PEG.20.000(2.0) 
PEG-6000 (2.0) 
PEO-6000 (2.0) 
PEG-6000 (3.0) 
PEO.6000 (2.0) 
PEO.20,000(a4) 
PEG-20,0Q0(0.4) 


(eg.) 


C36a0) 
C36(2.0) 
C36(1.S) 
C7H«(3.1) 
C7H6(2.1) 
C7H6(0.9) 
C7H6(0.9) 


Monoiso- 
_ cyanate 

(eq.) 


Cl8(1.0) 
Cig(1.0) 
Cig{0.67) 
CuCl.l) 
Ci8(M) 
C!8(0.75) 
Ci2(0.75) 


45 


50 


Ex. 
No. 


Triol 

(eg.) 


29 TMP.E066 
(1.0) 

30 TMP (1.0) 


Dfol (eg.) 


31 
32 
33 
34 
35 


36 


TMP.PO, 
(1.0) 

TMP. PC, 

(1.0) 

TMP . POg 

(1.0) 

TMP . POj 
(I.O) 

TMP.E027 
(1.0) 

TMP . EOjT 
(1.0) 


PEO.6000 

(4.0) 
PEO-6000 

(4.0) 
PEO.7400 

(3.3) 
PEG.7400 

PEG.7400 

(4.0) 
PEO-7400 

(2.5) 
PEO.6000 

(4.0) 
PEO.6000 

(4^) 


MonoOH 
Alcohol (eg.) 


Cl8H37(1.75) 

Ci8H37(l.7^ 

C|8H37(1.75) 

Ci8H37(1.0) 

Cl8H37(I.0) 

Ci8H37(I.5) 

C8Hi7(3.75) 

CigHj7(3.75) 


Diisocyanate 

(Eg.) 


C7H6(6.5) 

C7H6(6.5) 

C7H6(6.5) 

C7H6(8.2) 

C7H6(6.2) 

C7H6(5.0) 

C7H6 (7.5) 

C7H6(7.5) 


EXAMPLES 47^2: REACTION PRODUCT V 
Polyethylene gb^^^^ and monohydric alcohok reacted 
with diisocyanate and triisocyanate 
EXAMPLE 47 

0.1% Triton Xim «L • • ^^^'on of 

^'ivo inion A- 102 nonionic surfactant, 

EXAMPLE 48 

hexadecanofana^^TTiiM;^^^^^^ 

A 1% n,«ture of the product m wat^ tos a v" cSty^f 


19 
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4700 cps. The viscosity increases to 22,200 ops upon the 
addition of 0.3% Triton X-102 nonionic surfectant. 

EXAMPLE 49 

The procedure outlined in Example 47 was followed ^ 
in all essential respects using 1.62 g. of octadccanol, 2.6 
g. of TDI and 3.99 g. of Papi 901 (polyraethylene poly- 
pfaenylisocyanate) in place of hcxadecanol, Hylene W 
and Mondur CB-75, respectively. A 1.0% aqueous mix- |q 
ture of the product has a viscosity of 19,400 cps which 
increases to 77,000 cps upon the addition of 0.5% Triton 
X-102 nonionic surfactant. 

EXAMPLE 50 


20 

TABLE 8 


Ex. 


DibocyA- 

Monoiso- 


nate 

cyanate 

No. 

Triol (eq.) 

(«].) 

(eq.) 

63 

TMP.EOI32 (t.0) 

C36(0.4) 

Ci8{0.8) 

64 

TMP.EOi32(1.0) 

C36(0.4) 

Ci2(0.8) 

6S 

TMP.EOI42 (1-0) 

C36(0.4) 

C8(0.8) 

66 

TMP.EOn6(1.0) 

C36(0.4) 

t-Ci2(0.8) 

67 

TMP£Oii6(1.0) 

C36(0.4) 

t-Ci8(0.8) 
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A mixture of 296,3 g. of PEG (molecular weight 7400 
and eq. wt. 3700 by hydroxyl numberX 8.1 of octadeca- 
nol, 400 g. of toluene and 0,4 g. of dibutyltin dilaurate 
was dried by azeotropic distillation. At 60" C. 7.83 g. of 
tolylene diisocyanate and 5.2 g. of "Desmodur N" were 
added. After 3 hours at 70' C. and 3 hours at 80* C, the 
polymeric reaction product was poured out to air dry. 
Table 7 below lists the foregoing reactants and others 
used to prepare polymers in essentially the same man- 25 
ner. Equivalent proportions are given in parentheses. 

TABLE 7 


EXAMPLES 68-73: REACTION PRODUCT VU 

Monoisocyanate capped polymers from triisocyanate 

EXAMPLE 68 

A mixture of 150 g. of polyoxyethylene glycol (6000 
molecular weight), 150 g. toluene and dibutyltin dilau- 
rate catalyst was dried by azeotropic distillation. At 70* 
C, 5.93 g. of dodecyl isocyanate was added. After 2 
hours at 70' C. isocyanate consumption was complete, 
and 4.49 g. of 75% Desmodur-N triisocyanate was 
added. The reaction mixture was held at 60* C, for 18 
hours and then dried in a slab mold. Table 9 below lists 
the foregoing and other reactants used to prepare poly- 
mers in essentially the same manner. Proportions in 
equivalents are given in parentheses. 

TABLE 9 





Triisocya- 

Diisocya- 

Ex. 



nate 

nate 

No. 

Diol (cq.) 

Monol (eq.) 

(cq.) 

icq.) 

50 

PEG-74O0(4.0) 

C|gH37(1.5) 

C20(I.O) 

C7H6(4.5) 

51 

PEG.74O0(3.3) 

CigH37(I.73) 

C30(l-0) 

C7H6(4.3) 

52 

PEO-7400(4.0) 

CisH37(2.0) 

C20(M) 

C7H6(5.2) 

53 

PEG.7400(3.3) 

CisH37(2.0) 

C30(I.l) 

C7H6(4.9) 

54 

PEG-7400 (3.3) 

C,4H29(1.73) 

Cjo(l.O) 

C7H6(4.3) 

55 

PEG-7600 (9.0) 

C20H4J(I.0) 

C3o(I.O) 

C7H6(9.0) 

56 

PEG-7600 (9.0) 

CnH37(I.0) 

PAPI 135 

C7He (9.0) 




(1.0) 


57 

PEG-7600 (9.0) 

Cl«H37(1.0) 

PAPI 135 

C7H6(8.0) 




(20) 


58 

PEG.7600 (9.0) 

Ci2H25(l-0) 

PAPI 135 

C7H6 (8.0) 




(2.0) 


59 

PEG-7600 (9.0) 

C12H35O.O) 

PAPI 901 

C7H6(6.0) 




(4.0) 


60 

PEG-7600 (9.0) 

Cl4H29(I.0) 

PAPI 901 

C7H6(7.0) 




(3.0) 


61 

PEG-7600 (9.0) 

CioH2,(I.O) 

PAPI 901 

C,3Hio(6.0) 




(4.0) 


62 

PEG-7600 (9.0) 

C|2H25(1.0) 

PAPI 901 

Ci3Hio(7.0) 




(3.0) 



30 


35 


Ex. 


Triisocya- 



nate 

MonoNCX> 

No. 

Diol (eq.) 

(eq.) 


68 

PEG-6000 (1.0) 

C20(0.4) 

Ci8(0.7) 

69 

PEG-20.0aO (1.0) 

C20(0.4) 

Ci8(0.7) 

70 

PEG-6000 (1.0) 

C2o(0.4) 

Ci2(0.7) 

71 

PEO-2a000 (1.0) 

C20(0.4) 

Cl2(0.7) 

72 

PEG-6000 (1.0) 

C20(0.4) 

mix Ci2 (0.35) 

73 



Ci8(0.35) 

PEO-20.000 (1.0) 

C20(0.4) 

mix Ci2(0J5) 




Ci8(a35) 


40 


45 


EXAMPLES 74-77: REACTION PRODUCT VIII 

Polybranched polymers from triol, monol and 
diisocyanate 

Essentially as described in Examples 28-39, poly- 
meric reaction products were prepared from the reac- 
tants and in the proportions (by equivalents) listed in 
Table 10 below. 


TABLE 10 
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EXAMPLES 63-67: REACTION PRODUCT VI 

Trimethylolpropane-ethylene oxide adduct reacted 
with octadecyi isocyanate and diisocyanate 

EXAMPLE 63 

A mixture of 150 g. of a trimethylolpropane-ethylene 
oxide adduct of 9.7 hydroxyl number (eq. wt. 5800) and 
200 g. of toluene was dried by azeotropic distillation. 


55 


Ex. 



Diisocya- 



nate 

Na 

Triol (eq.) 

Monol (eq.) 

(eq.) 

74 

TMP.EO|57(IO) 

C18H37-EO211 (1.25) 

C7H6 (2.3) 

75 

TMP.EOi37(I.O) 

Ci2H2s.EOi37(1.25) 

C7H6(2.3) 

76 

TMP.EO137 (1.0) 

C|4H29.EOi68(1.25) 

C7H6(2.3) 

77 

™P.EOi57(1.0) 

Ci6H3>EOia7(1.23) 

C7H6(2.3) 


EXAMPLE 78— Pigment Print Paste 


TM- ' fti*. ^j t^ ' ^ ' fin ^ ^^^^ concentrate is prepared by admixing the 

Then. 0.15 g. o^^^d^^utyltin dilaurate, 6. 1 1 g. of ocUdecyl polyurethane of Example 30 with methanol and a sur- 


isocyanate and 3.09 of "DDI" was added at 60" C. After 
5 days at 60" C, the polymeric product was isolated 
after the toluene evaporated from a slab mold. Table 8 
below describes the foregoing and other reactants used 55 
to prepare polymers essentially as described with re- 
spect to Example 63. Reactant proportions in equiva- 
lents are given in parentheses. 


factant, and then adding water, m the following propor- 
tions: 


Ex. 30 polyurethane 
thickener 

Triton X-102 nonionic 


Wt.% 


25 
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-continued 


Water « 5 


The Triton X.102 surfectant is an octylphenyl/ethylene 

oxide condensate containing 12-13 ethylene oride 

groups, sold bv Rnhm r.«rf 1 Jz. .. 10 TU ,4 


100 il 950 
4.0 

2«00 

1400 


Ex. 

'Clear 
Concen- 
trate (%) Dye(%) 


Formic 
Acid 
(%) 

'Anti- 
foam 
(%) 

*Vis. 
coslty 
(cps.) 

80 
SI 
82 

4.0 ; 2Acid Blue 
4.0 ^Acid Red 
4.0 4^cid Red 

-40 1.0 
-57 0.75 
-131 I.O 

1.8 
1.8 
1.8 

2 
2 
2 

7.500 
2.000 



— wiiiamiHg 1^-1 J etnyiene oxide 
groups sold by Rohm and Haas Company. PhUadel- The pastes are applied to carpets using conventional 

1^ CPS, (Brookfield Viscometer. No. 4 spindle. 6 Screen and provide exceMent printability™ S 

4 clear concentrate is then blended with a com- , K^K^dSKr^K^^^^^ 
mer«al pigment presscake dispersion (about 50% ^"''h ^at the dye dlfRisM «J^dlV 

foUowmg proportions to form a creamy, color concen- EXAMPLES 80-82 

trate having a viscosity of about 5,000 cps.: Following a^ additional acid dye print pastes pre- 

^ » Polyurethane thickener. The pastes irive 

o^irccctv.;; ^ e««^«t,non-halotag prints on carpets. '^'"^ 

Pigment dispenioii 
. 100.0 

The final print paste is formed by blending 10% of the 

SS^«"**,'^"''f'^ 10% ofapolj^ric binder 
s« ^ , ^^^"^ ^^y^^ emulsion. 46.0% solids), 30 
3% of the clear concentrate and the balance water ftn n^- . 

make 100%). The resultant rnn,n«cJ.i^- 1 . > ° Thickener ofEx. 29 25% 

oTaK>V^^6mZ^^J^ ^^^''^^'^'^^y Triton X.102™rfictan. n 

uA.-7„' ^'^^ ''^'"on-haloing colors Ij 
when screen pnnted onto various fabrics, including " 

cotton, polyester and cotton-polyester blends. " 35 lESi" 

EXAMPLE 79- Acid Dye Print Paste c.;:^ " ^ JOP (Atlantic ct^ 

&eamy acid dye print pastes (pH 2.0-2.3) are pre- *Acid Red -isi: Menacyi Red L (Du Po»i^ 
pared essentially as descnT^d in Sample 78 excrat for 

m acid dye m place of the pigment dfapersio?^^ 2- 40 ^'"■■•^ 

• EXAMPLES 83-89 

- % ^ „ ^ " summarizes viscosities of pigment 

acar Concentrate (Ex. 78) " ^^ntiX'^fH^ "^"^ P'^P^^^ tested 

Acid Blue -25' 57„ «tsentially as descnbed in Example 78 except for varia. 

The viscosity, is easily controlled hv th^ iUir^v ^% ^^^^}^ variations in viscosity resulting from 

tern of the clear conL^ ff ^ " ^^e"" «ys- drfferences m polyureth^^ composition andTnLS" 

non, and even m dyestuff concentration. 
— TAPTP11 


Polyurethane Thickener. Ex. Vo. 

Pigment C olor, Concentrate 

Clear Concentrate (95) 

Presscalte Dispersion (%) 

Viscosity (cps.) 

Pigment Col or Cut (IQ^fe ^ 

CIei|r Concentrate (%) 

Color Contintrate (%) 

Binda'(%) . 

Viscosity (cps) 

Acid Dve Pflittpg 


^ EXAMPLE 

S3 
28 

84 
29 

85 
30 

86 
40 

87 
47 

38 
48 

89 
49 

4.0 
50 
2500 

5.0 
45.2 
3700 

6.0 
50 
3500 

10 
43 

4 

50 
1900 

1.0 
50 
6100 

1.0 
50 
6000 

4.0 
10 
10 
33000 

3.0 
10 
10 
25000 

3.0 
10 
10 
22000 

6.0 
10 
10 
30700 

4i 
10 
10 
5800 

2.5 
10 
10 
20000 

2.5 
10 
10 
19700 
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EXAMPLE 


Polyurethane Thickener, Ex. No. 


83 

84 

85 

86 

87 

88 

89 

28 

29 

30 

40 

47 

48 

49 

4.0 

4.0 

4.0 



4.0 

4.0 

700 

3700 ■ 

1700 



23800 

23000 

<I00 

350 

450 



50600 

2200 

<iao 

200 

450 



22000 

100 


Clear Concentrate (%) 
Viscosity (cps.) at % 
acid dye' levels of: 0.3 

Dl75 

L5 

■Acid Bine -25 (Tectilon Blue ORL - Ciba-Oeigy Corp.) 

We claim: 

1. A clear concentrate composition for use in print 
pastes, comprising a mixture of about 5-50% by weight 
of (1) a primary thickener comprising a nonionic water 
soluble or water solulizable polyurethane, (2) a surfac- 15 
tant cothickener different from (1), in an amount pro- 
viding a weight ratio of (1) to (2) of about 1:0.01 to 
about 1:10, (3) about 5-35% by weight of a non-aque- 
ous, inert organic diluent, and (4) 0 to about 65% by 
weight of water, said polyurethane having a molecular 20 
weight of at least 10,000 and at least three hydrophobic 
branching groups, the hydrophobic groups containing a 
total of at least 20 carbon atoms and being linked 
through hydrophilic polyether segments of at least 1500 
molecular weight each; wherein the polyurethane 25 
thickener is selected from the following reaction prod- 
ucts wherein reactant (a) is at least one water soluble 
polyether polyol containing at least three hydroxyl 
groups, reactant (b) is at least one water insoluble or- 
ganic diisocyanate, reactant (c) is at least one water 30 
insoluble organic ]X>1yisocyanate containing at least 
three isocyanate groups, reactant (d) is at least one 
hydrophobic organic monofunctional active hydrogen 
compound, reactant (e) is at least one hydrophobic 
organic monoisocyanate, and reactant (f) is at least one 35 
polyhydric alcohol or polyhydric alcohol ether con- 
taining three or more hydroxyl groups: 

(I) reaction products of reactant (a) and (e), 

(II) reaction products of reactants (a), (c) and (d), 

(III) reaction products of reactants (a), (b), (d) and (Oi 40 

(IV) reaction products of reactants (a), (b), (e) and (f), 

(V) reaction products of reactants (a), (b), (c) and (d), 

(VI) reaction products of reactants (b), (e) and (Oi 

(VII) reaction products of reactants (a), (c) and (e), 

(VIII) reaction products of reactants (b), (d) and (f). 45 
i. A concentrate as in claim 1 wherein the surfactant 

cothickener is a nonionic or anionic surfactant and the 
primary thickener tp surfactant cothickener weight 
ratio is about 1K).05 to about 1:5. 

3. A concentrate as in claim 1 wherein the polyure- 50 
thane thickener is selected from a trimethylol propane- 
/ethylene oxide adduct capped with octyldecyl isocya- 
nate, a dipentaerythritol/ethylene oxide adduct capped 
with octyldecyl isocyanate, a trimethylol propane- 
/ethylene oxide adduct reacted with a tolylene diisocy- 55 
anate polyethylene glycol condensate and capped with 
octadecanol, a trimethylol propane/ethylene oxide/C36 
dimer acid diisocyanate/polyethylene glycol conden- 
sate capped with octadecyl isocyanate, a polyethylene 
glycol/4,4'-methylenebis(isocyanatocyclohexane)A 60 
triisocyanate adduct of trimethylol propane and tolyl- 
ene diisocyanate capped with hexadecanol, a polyethyl- 
ene glycol/methylenedi-p-phenylene diisocyanate/- 
triisocyanate adduct of trimethylol propane and tolyl- 
ene diisocyanate condensate capped with eicosanol, a 65 
polyethylene glycol/tolylene diisocyanate/polymethy- 
lene polyphenylisocyanate condensate capped with 
octadecanol, a polyethylene glycol/trimethylol propa- 


ne/tolylene diisocyanate condensate capped with octa- 
decanol, a polyethylene glycol/tolylene diisocyanate/- 
dipentaerythritol condensate capped with octadecanol, 
and a polyethylene glycol/trimethylol propane/toly- 
lene diisocyanate condensate capped with per- 
fluorododecanol. 

4. A concentrate as in daim 1 wherdn the diluent is 
a water soluble alcohol, glycol, alcohol ether, ketone, 
ester, or any mixture of two or more thereof. 

5. A print paste comprising a mixture of about 
0.1-20% by weight of the clear concentrate of claim 1, 
about 0.1-20% by weight of a dyestuff, and water to 
make 100% by weight. 

6. A print paste as in claim 5 wherein said dyestuff is 
a pigment, an acid dye or a cationic dye, and said paste 
additionally contains about 0.1-20% by weight of a 
binder when said dyestuff is a pigment. 

7. A print paste comprising a mixture of about 
0.1-20% by weight of the clear concentrate of claim 3, 
about 0.1-20% by weight of a dyestuff, and water to 
make 100% by weight. 

8. A print paste as in claim 7 wherein said dyestuff is 
a pigment, an acid dye or a cationic dye, and said paste 
additionally contains about 0.1-20% by weight of a 
binder when said dyestuff is a pigment 

9. A method of preparing a print paste, comprising 
the steps of: 

(a) forming the clear concentrate of claim 1, and 

(b) admixing said clear concentrate with a dyestuff 
and sufHcient water to obtain a viscosity of from 
about 500 to about 50,000 cps. 

10. A method of preparing a print paste, comprising 
the steps of: 

(a) forming the clear concentrate of claim 1, 

(b) forming a color concentrate by admixing a first 
portion of said clear concentrate with a pigment, 
and 

(c) admixing a second portion of said clear concen- 
trate with said color concentrate and sufficictit 
water to obtain a viscosity of from about 1,000 to 
about 50,000 cps. 

11. A method of preparing a print paste, comprising 
the steps of: 

(a) forming the clear concentrate of claim 1, and 

(b) admixing said clear concentrate with an acid of 
cationic dye and sufficient water to obtain a viscos- 
ity of about 500-20,000 cps. 

12. A method of printing, comprising the steps of: 

(a) forming the print paste as in claim 5, and 

(b) applying said print paste to a fibrous material. 

13. A coloring composition comprising an aqueous 
mixture of (1) a water soluble dyestuff, about 0.01-5% 
by weight of (2) a primary thickener comprising a non- 
ionic water soluble or water solulizable polyurethane, 
and (3) a surfactant cothickener different from (2), in an 
amount providing a weight ratio of (2) to (3) of about 


w 
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haoi to about 1:10, said polyBrethane thickener having tant and the primary thickener to surfactant cothickener 
a molecular wdght of at least 10.000 and at least three weight ratio is about 1|0.05 to about 1:5. 
hydrophobic branching groups, the hydrophobic 15. A pnnt paste as m claim 5 wherm Ae polyure- 

bemg In^ed through hydrophJic segments of at Ica^^^ dipentaeiythritol/eAylene oxide adduct capped 

1500 molecular weight each; whercm the polyurethane ^.^ octyldecyl isocyanate, a trimethylol propane- 
thickener is selected from the following reaction prod- /ethylene oxide adduct reacted with a tolylene diisocy- 
ucts wherein reactant (a) is at least one water soluble polyethylene glycol condensate and capped with 

polyethcr polyol containing at least three hydroxyl jq octadecanol, a trimethylol propane/ethylene oxide/Cae 
groups, reactant (b) is at least one water insoluble or- dimer acid diisocyanate/polyethylene glycol conden- 
ganic diisocyanate, reactant (c) is at least one water sate capped with octadecyl isocyanate, a polyethylene 
insoluble organic polyisocyanate containing at least glyco]/4,4'-methylenebis(isocyanatocyclohexane) tri- 
thrce isocyanate groups, reactant (d) is at least one isocyanate adduct of trimethylol propane and tolylene 
hydrophobic organic monofimctional active hydrogen 15 diisocyanate capped with hexadecanol, a polyethylene 
compound, reactant (e) is at least one hydrophobic glycol/methylene di-p-phenylene diisocyanate/- 
organic monoisocyanate, and* reactant (0 is at least one triisocyanate adduct of trimethylol propane and tolyl- 
polyhydric alcohol or polyhydric alcohol ether con- ene dusocyamite condensate capped with eicosanol, a 
Ldng three or more hydroxyl groups: polyethylene glycol/tolylene diisocyanate/polv^^ethy- 

imiL^e uMtc ui luuic y ^ f \ 20 lene polyphenyhsocyanate condensate capped with 

0) reaction products of reactent (a and e) octadecaiil, a polyeihylene glycol/trimethylol propa- 

(II) reaction products of reactants (a).^) and (d), ^e/tolylene diisocyanate condensate capped with octa- 
(in) reaction products of reactants (a), (b), (d) and decanol, a polyethylene glycol/tolylene diisocyanate/- 

(IV) reaction products of reactants (a), (b), (e) and (0, dipentaerythritol condensate capped with octadecanol, 

(V) reaction products of reactants (a), (b),(c) and (d), 35 and a polyethylene glycol/trimethylol propane/toly- 

(VI) reaction products of reactants (b), (e) and (f), igne diisocyanate condensate capped with per- 

(VII) reaction products of reactants (a), (c) and (e), fluorodcdecanoL 

(VIII) reaction products of reactants (b), (d) and (0- 16, A coloring composition as in claim 13 wherein the 
14. A coloring composition as m claim 13 wherein ^e dyestuff is a pigment, an acid dye or a cationic dye. 

surfactant cothickener is a nonionic or anionic surfac- 30 » ♦ » ♦ • 
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